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(54) CLUTCH UNIT OF HYBRID CAR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a constitution of a 
clutch unit of a hybrid car. 

SOLUTION: In a canceling means 4 for displacing and canceling 
energization force of a clutch spring 41 for keeping the 
connection state of power transmission by pressing force, the 
pressing force is set to function reversely in a first clutch 
mechanism 11A provided between an internal combustion 
engine 5 and a motor generator 6 and in a second clutch 
mechanism 1 1 B provided between the motor generator 6 and an 
output shaft 71. A pressing means 12 which adds the pressing 
force to the canceling means 4 is displaced to three steps of an 
intermediate position and normal and reverse positions. When it 
is displaced to a normal position, the canceling means 4 of the 
first clutch mechanism 1 1 A is pressed, and when it is displaced 
to a reverse position, the canceling means 4 of the second 
clutch mechanism 11B is pressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by cxjmputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st clutch section which is intermittent in the power transfer between an internal combustion 
engine and a motor generator in a hybrid car, It is the clutch unit of the hybrid car possessing the above- 
mentioned motor generator and the 2nd clutch section which is intermittent in the power transfer between 
output shafts. Each above-mentioned clutch section The clutch device which established a discharge means 
to have displaced by thrust and to make the above-mentioned energization force cancel while being 
constituted so that the connection condition of power transfer might always be maintained according to the 
energization force of a clutch spring. In the clutch unit of the hybrid car possessing a press means to apply 
the above-mentioned thrust to the above-mentioned discharge means, to cancel the above-mentioned 
energization force, and to cut power transfer The above-mentioned discharge means in the clutch section of 
the above 1st, and the clutch section of the above 2nd It sets up so that the above-mentioned thrust may act 
on hard flow. The above-mentioned press means If it displaces to the three-stage of the mid-position and a 
forward reverse location and displaces to a normal position, press displacement of the discharge means of 
the clutch device of the 1st clutch section will be carried out. The clutch unit of the hybrid car which set up 
so that press displacement of the discharge means of the clutch device of the 2nd clutch section might be 
carried out, if it displaced to a reverse location, and was made into the single press means. 
[Claim 2] In the clutch unit of a hybrid car according to claim 1 , both the above-mentioned discharge means 
is countered and formed in the revolution center line location of the above-mentioned clutch device. The 
above-mentioned press means The press section which was prepared in the mid-position of both the above- 
mentioned discharge means, and formed one side of the above-mentioned discharge means, the field which 
counters, another side of the above-mentioned discharge means, and the field which counters. The clutch 
unit of the hybrid car which constituted the shank which carries out direct-acting along with the advice hole 
which connected with this press section and was formed in the axis of the above-mentioned output shaft, and 
this shank from a straight-line driving means driven to the three-stage of the mid-position and a forward 
reverse location. 

[Claim 3] The clutch unit of the hybrid car which formed the rotor coil of the above-mentioned motor 
generator in the shape of a cylinder, and prepared the clutch device of the above 1st and the 2nd clutch 
section in the interior in the clutch unit of a hybrid car according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the clutch unit of a hybrid car. 
[0002] 

[Description of the Prior Art] The hybrid car equipped with the internal combustion engine and the motor 
generator, especially a parallel mold hybrid car are used also as a source of power where an internal 
combustion engine makes it a motor generator not only to supply the power for a generation of electrical 
energy, but rotate a driving wheel. Since the clutch unit of this hybrid car is intermittent like the car only 
carrying an internal combustion engine in between the source of power, and the output shaft connected with 
the driving wheel at the time of gear change etc., it carries out the role which chooses the source of power 
frona from among an intemal combustion engine and a motor generator. Therefore, 2 sets of clutch sections 
are required for a hybrid car, and the clutch unit of a compact hybrid car is demanded. So, in the clutch unit 
of 4434019AGermany official report DEI publication, 2 sets of clutch devices of the friction dry-plate type 
generally used by the car carrying an intemal combustion engine which maintained the connection condition 
of power transfer according to the energization force of a clutch spring are stored in one clutch housing. And 
at the time of cutting of power transfer, the shaft which carries out direct-acting of the advice hole formed in 
the output shaft in one clutch device cancels the energization force of a clutch spring with the driving force 
of the 1 st actuator. Moreover, in the clutch device of another side, the pipe which carries out direct-acting of 
the peripheral surface of an output shaft cancels the energization force of a clutch spring with the driving 
force of the 2nd actuator. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the clutch unit of the 443401 9AGermany official 
report DEI above-mentioned publication is independently turned on and off with the actuator which 
prepared 2 sets of clutch devices in each, a configuration is complicated, therefore cannot fiiUy respond to 
the request of miniaturization. 

[0004] Then, this invention aims at offering the clutch unit of the hybrid car which can be intermittent with 
an easy configuration in selection of the source of power, and the power transfer between the source of 
power, and an output shaft. Moreover, this invention aims at offering a compact clutch unit. 
[0005] 

[Means for Solving the Problem] In invention according to claim 1, in an intemal combustion engine, the 1st 
clutch section which is intermittent in the power transfer between motor generators, and a motor generator 
and the 2nd clutch section which is intermittent in the power transfer between output shafts, a discharge 
means to cancel the energization force of the clutch spring for maintaining the connection condition of 
power transfer by thrust is set up so that the above-mentioned thrust may act on hard flow. And a press 
means to apply the above-mentioned thrust to the above-mentioned discharge means is characterized by 
pressing the discharge means of the 1 st clutch section, if it displaces to the three-stage of the mid-position 
and a forward reverse location and displaces to a normal position, setting up so that the discharge means of 
the 2nd clutch section may be pressed, if it displaces to a reverse location, and considering as a single press 
means. 

[0006] When a press means is in the mid-position, since neither of the discharge means operates, the power 
transfer between an intemal combustion engine and a motor generator and between a motor generator and an 
output shaft is connected. If a press means displaces to a normal position, since the discharge means of the 
1st clutch section will operate, the power transfer between an intemal combustion engine and a motor 
generator is cut. If a press means displaces from the mid-position to a reverse location, since the discharge 
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means of the 2nd clutch section will operate, the power transfer between a motor generator and an output 
shaft is cut. A deer is carried out, and in this invention, even if it is the clutch unit of an easy configuration 
of having simplified the press means, selection of the source of power and intermittence with the source of 
power and an output shaft can be performed. 

[0007] In invention according to claim 2, both the above-mentioned discharge means is countered and 
formed in the revolution center line location of a clutch device. The above-mentioned press means By 
constituting these, the press section in which the field which counters was formed, the shank that carries out 
direct-acting along with the advice hole formed in the output shaft, and this shank from a straight-line 
driving means driven to the three-stage of the mid-position and a forward reverse location between both 
discharge means, the tooth space which a press member occupies is omitted and it can miniaturize. 
[0008] In invention according to claim 3, by forming the rotor coil of a motor generator in the shape of a 
cylinder, and preparing the clutch device of the 1st and 2nd clutch sections in the interior, the tootii-space 
pulse duty factor of the direction of a revolving shaft of a clutch unit is stopped substantially, and 
miniaturizes. 
[0009] 

[Embodiment of the Invention] The configuration of the hybrid car which applied the clutch unit of this 
invention to drawing 1 is shown. The internal combustion engine 5 and the motor generator 6 which are the 
source of power of a hybrid car are formed in the serial. The transmission 81 and the driveshaft 82 which 
change gear ratio to a serial are connected with the source 5 of these power, and the output-shaft slack main 
shaft 72 to which the power of a revolution of six is outputted. And the sense of a revolving shaft is changed 
with a differential gear 83, and the driving wheel 85 on either side rotates the power transmitted to the 
driveshaft 82 through a driving shaft 84. 

[0010] The dc-battery 92 is connected to this through the inverter 91, a direct current of a dc-battery 92 is 
changed into an alternating current with an inverter 91, and the motor generator 6 is supplied, when 
operating as a motor. When the motor generator 6 operates as a generator, the regeneration electromotive 
force produced on the turning effort of an intemal combustion engine 5 or a driving wheel 85 is stored in a 
dc-battery 92 through an inverter 91 . 

[001 1] While having connected the electronic control 93 which controls this to the intemal combustion 
engine 5 and the inverter 91 and adjusting an intemal combustion engine's 5 throttle opening according to 
the amount of treading in of the accelerator of figure abbreviation, the torque command value of the motor 
generator 6 is outputted to an inverter 91 . An inverter 91 controls the primary current of the motor generator 
6 according to the inputted torque command value, and the output torque according to a torque command 
value generates it in the motor generator 6. 

[0012] Moreover, the detecting signal of the rotational frequency sensor 94 prepared for the intemal 
combustion engine 5 inputs an electronic control 93 into this. Moreover, the detecting signal of the SOC 
meter 95 formed in the dc-battery 92 inputs an electronic control 93, and it supervises the charge condition 
of a dc-battery 92. 

[0013] The clutch unit 1 which performs selection of the sources 5 and 6 of power and intermittence with 
the AUTOPPUTTO shaft 72 consists of an intemal combustion engine 5, the 1st clutch device 1 lA prepared 
between the motor generators 6, the motor generator 6 and 2nd clutch device 1 IB prepared between main 
shafts 72, and a single press means 12 to tum on and off all of the 1st and 2nd clutch device 1 lA and 1 IB by 
control of an electronic control 93. 1st clutch section 1 A which is intermittent in the power transfer between 
an intemal combustion engine 5 and the motor generator 6 is constituted from a press means 12 and the 1st 
clutch device 1 1 A, and 2nd clutch section IB which is intermittent in the power transfer between the motor 
generator 6 and a main shaft 72 consists of a press means 12 and the 2nd clutch device 1 IB. 
[0014] Drawing 2 is the sectional view of the clutch unit 1, the member which constitutes these is arranged 
in the direction of revolution center line C of the clutch devices 1 1 A and 1 IB by the reverse sense, and 
unifies, and the 1st and 2nd clutch devices 1 1 A and 1 IB are held in housing la which adjoins an intemal 
combustion engine 5. Housing la is connected with the intemal combustion engine 5 and the bolt 101 . 
[0015] the main shaft 72 prolonged from the input shaft 71 which the 1st and 2nd clutch devices 1 1 A and 
1 IB are established along with the revolution center line C, respectively, and is prolonged from an intemal 
combustion engine 5, and transmission 81 ( drawing 1 ) ~ the approximate circle board-like flywheel 32 and 
a thin shape — it is cylindrical, the clutch cover 2 which formed opening 21 1 in the pars-basilaris-ossis- 
occipitalis 21 center is formed, and the flywheel 32 and the clutch cover 2 are combined with the bolt 102. 
And clutch-cover 2 comrades of the 1st and 2nd clutch devices 1 1 A and 1 IB carry out adhesion opposite, 
and are connected with the bolt 103. 
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[0016] The motor generator 6 is formed between both the connected clutch covers 2 and housing la. The 
rotor coil 61 of the motor generator 6 forms this in tubed, and has fixed it to the peripheral face of a clutch 
cover 2, and the rotor-coil 61 and 1st, and 2nd clutch device 1 1 A and 1 IB constitutes Rota of the motor 
generator 6. Moreover, the stator coil 62 of the motor generator 6 is fixed to the inner skin of housing la. In 
spite of having formed the motor generator 6 and the 1st and 2nd clutch device 1 1 A and 1 IB in the serial by 
considering as this configuration, the tooth-space pulse duty factor of the direction of revolution center line 
C is stopped. 

[0017] In the clutch cover 2, the pressure plate 33 of the shape of the clutch disc 31 more nearly disc-like 
than a flywheel 32 side and a ring is formed at each. 

[0018] A clutch disc 31 will generate fiiction, if the liner 31 1 with width of face a little smaller than the 
width of face of a pressure plate 33 is formed in the front flesh side and a flywheel 32 and a pressure plate 
33 are stuck to it by pressure. The clutch disc 31 of 1st clutch device 1 1 A is connected with an input shaft 
71 and the same axle, and the clutch disc 3 1 of 2nd clutch device 1 IB is connected with a main shaft 72 and 

the same axle, 

[0019] Between the pressure plate 33 and the pars basilaris ossis occipitalis 21 of a clutch cover 2, the clutch 
spring slack diaphragm spring 41 is formed. TTie pivot rings 42 and 43 of a minor diameter are formed a 
little in the fi-ont flesh side fi-om this at the diaphragm spring 41 . A diaphragm spring 41 and the pivot rings 

42 and 43 are fixed to the pars basilaris ossis occipitalis 21 of a clutch cover 2 with the support rivet 44. The 
height 33 1 which the periphery edge 411 formed in the periphery edge of a pressure plate 33 is contacted, 
the energization force to a pressure plate 33 acts in the direction of revolution center line C, and the 
diaphragm spring 41 is making the flywheel 32 and the pressure plate 33 always stick to a clutch disc 3 1 by 
pressure. 

[0020] Drawing 3 is the top view of a clutch cover 2 where a diaphragm spring 41 and the pivot rings 42 and 

43 ( drawing 2 ) were fixed, and, as for the diaphragm spring 41, the fin section 412 of 12 is formed in the 
revolution center line C location at the symmetry. As for the fin section 412 of 1st clutch device 1 1 A, and 
the fin section 412 of 2nd clutch device 1 IB, the point 413 has countered on both sides of the opening 211 
of the pars basilaris ossis occipitalis 21 of a clutch cover 2. The fin section 412 of a diaphragm spring 41 and 
the pivot rings 42 and 43 constitute a discharge means 4 to cancel the energization force of making a 
flywheel 32 and a pressure plate 33 stick to a clutch disc 31 by pressure. That is, if thrust is applied in the 
direction of revolution center line C in the direction of a pressure plate 33 and the fin section 412 displaces a 
diaphragm spring 41 to the point 413 of the fin section 412 in the direction of a pressure plate 33, the force 
which cancels the force of an opposite direction, i.e., the energization force to a pressure plate 33, with 
thrust on the periphery edge 41 1 by using as the supporting point the part across which it faced in the pivot 
rings 42 and 43 will act. By 1st clutch device 1 1 A and 2nd clutch device 1 IB, since that configuration 
member is arranged in the reverse sense, this thrust acts on hard flow by 1st clutch device 1 1 A and 2nd 
clutch device IIB. 

[0021] Moreover, in the pressure plate 33, six RITORAKUTINGUSUPU rings 34 are fixed to the position 
of symmetry with the bolt 104 ( drawing 4 ). The RITORAKUTINGUSUPU ring 34 was ****(ed) with the 
diaphragm spring 41, when the above-mentioned energization force was canceled, it pulled back the 
pressure plate 33, and it has improved the clutch piece. 

[0022] As for the press means 12, the press section slack control bearing 121 is made into the location where 
it has prepared and the ends sides 121a and 121b counter with the point 413 of the fin section 412 of a 
diaphragm spring 41 in the mid-position of the point 413 of the fin section 412 of 1st clutch device 1 lA and 
2nd clutch device 1 IB. The control bearing 121 is the lateral -pressure bearing of a ball bearing type, and 
when the point 413 of the fin section 412 of a diaphragm spring 41 is pressed, it absorbs the revolution 
difference of a diaphragm spring 41 and the control shaft 122 mentioned later. 

[0023] The advice hole 721 which penetrates this is formed in the main shaft 72 along with the axis. The 
shank slack control shaft 122 of a minor diameter makes it have inserted in the advice hole 721 a little fi'om 
this. The advice bearing 722 is formed between the advice hole 721 and the control shaft 122, and the 
revolution difference of a control shaft 122 and a main shaft 72 is absorbed. The control bearing 121 is 
attached in the same axle, and is positioned at the end side of a control shaft 122 by the ring member 124 
attached fi-om step 122a formed in the peripheral surface of a control shaft 122, and the end of a control 
shaft 122. 

[0024] The straight-line driving means slack actuator 123 is connected to the other end of a control shaft 
122. The actuator 123 is constituted from a servo motor of direct-acting, and carries out linear motion of the 
control shaft 122. An actuator 123 makes the three-stage of the mid-position and a forward reverse location 
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displace a control shaft 122 by the servo signal from an electronic control 93 ( drawing 1 ). Together with 
the variation rate of a control shaft 122, the control bearing 121 displaces to the 1st clutch device 1 1 A or 
2nd clutch device 1 IB side, and presses the point 413 of the fin section 412 of the displaced near diaphragm 
spring 41, and the energization force of a diaphragm spring 41 is canceled. 

[0025] Actuation of the above-mentioned clutch unit 1 is explained. An actuator 123 makes the mid-position 
or the location of one of right reverse displace a control shaft 122 by the servo signal from an electronic 
control 93, the 1st and 2nd clutch devices 1 1 A and 1 IB are selectively turned on and off, and selection of 
the source of power and intermittence of transfer of the power of the sources 5 and 6 of power and a main 
shaft 72 are performed. That is, in running with an intemal combustion engine 5, let a control shaft 122 be 
the mid-position. Since the force in which all of the 1st and 2nd clutch device 1 1 A and 11 B cancel the 
energization force to a diaphragm spring 41 does not act, a clutch disc 31 is stuck to a flywheel 32 and a 
pressure plate 33 by the energization force of a diaphragm spring 41 by pressure. A deer is carried out and 
the power transfer between an intemal combustion engine 5 and the motor generator 6 and between the 
motor generator 6 and a main shaft 72 is connected. 

[0026] And when the motor generator 6 operates as a motor, the torque generated with an intemal 
combustion engine 5 and the motor generator 6 is transmitted to a main shaft 72. When the motor generator 
6 operates as a generator, a generation of electrical energy is performed by an intemal combustion engine's 5 
surplus torque, and it is stored in a dc-battery 92 ( drawing 1 ). Moreover, when the control current of the 
motor generator 6 is tumed off and the motor generator 6 is not used as any of a motor and a generator, the 
1st and 2nd clutch devices 1 1 A and 1 IB and Rota 61 of the motor generator 6 are committed only as a 
flywheel carried out smoothly in a revolution of an intemal combustion engine 5. 

[0027] In running with the motor generator 6, drive an actuator 123, a normal position is made to displace a 
control shaft 122, and the control bearing 121 pushes the point 413 of the fin section 412 of the diaphragm 
spring 41 of 1st clutch device 1 1 A. The force which cancels the energization force acts on a diaphragm 
spring 41 by this, and sticking by pressure with a clutch disc 31, a flywheel 32, and a pressure plate 33 is 
canceled. Moreover, the force which cancels the energization force does not act on the diaphragm spring 41 
of 2nd clutch device 1 IB. A deer is carried out, the power transfer between an intemal combustion engine 5 
and the motor generator 6 is cut, and only the power transfer between main shafts 72 is connected with the 
motor generator 6. 

[0028] At the time of gear change, when cutting the power transfer between the sources 5 and 6 of power, 
and a main shaft 72 at the time of the warm-up of an intemal combustion engine, an actuator 1 23 makes a 
reverse location displace a control shaft 122, and the control bearing 121 pushes the point 413 of the fin 
section 412 of the diaphragm spring 41 of 2nd clutch device 1 IB. The force which cancels the energization 
force acts on a diaphragm spring 41 by this, and sticking by pressure with a clutch disc 31, a flywheel 32, 
and a pressure plate 33 is canceled. Moreover, the force which cancels the energization force does not act on 
the diaphragm spring 41 of 1st clutch device 1 1 A. A deer is carried out, the power transfer between the 
motor generator 6 and a main shaft 72 is cut, and only the power transfer between the motor generators 6 is 
connected with an intemal combustion engine 5. In addition, the 1st and 2nd clutch devices 1 1 A and 1 IB 
and the rotor coil 61 of the motor generator 6 commit a revolution of an intemal combustion engine 5 only 
as a flywheel carried out smoothly by turning off tiie control ciurent of the motor generator 6 at the time of 
the warm-up of an intemal combustion engine 5. 

[0029] Thus, in this invention, even if it is the clutch unit equipped only with 1 set of control bearings, the 
control shaft, and the actuator, it can be intermittent in selection of the source of power, and the power 
transfer between the source of power, and an output shaft. 

[0030] Moreover, a clutch spring is replaced with a diaphragm spring and a coil spring may be used. 
Moreover, a control bearing is replaced with the thing of a ball bearing type, and what is used for the well- 
known clutch unit as a release bearing can use it. An actuator is replaced with what was constituted firom a 
servo-type direct-acting motor, and the thing of a hydraulic-drive type may be used. 

[0031] Moreover, the 1st and 2nd clutch devices are good also as stmcture of connecting the flywheel of the 
1 St clutch device to the input shaft extended from an intemal combustion engine although the clutch cover 
was connected and it unified, connecting the flywheel of the 1st clutch device to a main shaft, and 
connecting the clutch discs of the 1st and 2nd clutch device by the clutch shaft which inserts in opening of a 
diaphragm spring. And it constitutes so that a clutch shaft may be crossed, a release fork may be formed and 
it may rotate to a 1 st clutch device and 2nd clutch device side focusing on the end, and according to rotation 
of a release fork, a control bearing may be made to carry out longitudinal slide movement. 
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[Drawing 1] 
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F ti 2 fflcD ^ ^ -y ^wm-^tn^n^zmnc 7 ^ 5^ a x 

- ^ fc cfc D aiz:tc ^ y * 7 -r 5 fci61i^*^^JlT-S 0 ^ 

[0 0 0 4] ^iiT*iiB^{i. Wiwmm:mtim<nm 

^^-ptSM-r^U >y F*<7)^7 7>y^ax<y F^JI^-TS 

^a- -y F^jf^-r^cii^afi^t-r'So 

[0 0 0 5] 

[^ja%)i?j*-r5fci6o#a] if*« 1 iBaw^wT- 

m 2 cD^ ^ >y 5^g|5iiTii. ±IBffjE;^;*^)M7^|Bitc{^ffl-r 
§ck 9 fc^Sr^o *^o±fBffE;'3^±l3/»lt¥IS{C)!)p 
X-SWE^Sli, t>HfitgfcIBSfifiLfi©3lSI5g(c^f4 

u iEiiLm^^iiLt^t^i(o^^-y=^^<Dm^^^m^ 
ffffu M&m^^^t^tm2(D'>v'y^^<Dm^^ 

[0 0 0 6] ffE#g*<ttiFtgf4Hti:fe?.^«, i^-rno 
^fuf 5^:^2©^^>y ^gi5<D(^it¥is*Htij-r ^ e. 

>y^ax<y FT;-feoTfei!);'3ii(7)^R *3j:D'K);biii: 

[0 0 0 7] W5|tS2IB«Of|B^T'tt. ±IEMft?I^^S 
^^7v>yf-tHi<D|ili|i54''i:^iSlffi!lfcWl6]Lr^tt, ±HB 



(3) 

3 

[0 0 0 8] mi^msnimonmr'H. ^—^%mm<D 

[0009] 

mcmr$>^o ctubmtims. ecD^^aymtsif^m 

8 3T-!Hl|g|ft(DfR]t3f)'!^^$tls iglftl* 8 4 ^ftLXM 20 

COO 1 0] ^~^l^«il6{i, 1 

Sj-r^^tcti/^^y-r'; 9 2cDitr5it?bW:^/^-^f 9 l 

nm6t)mnmt LximtmiciiiHmmm 5 sfca 

^9 1 ^:/l-LT>'^yxU 9 2 (cgx.P)n5 J; 9 (i:;feoT 

[0 0 1 1] rtMM5*3j;i!>vy>''?-^9 nctiiin 30 

^Mmt^n^ummm 9 3 lts , huscdt 

-0/^-^9 1 {c|±J:^;-r5J;d{c«:oTi'>5o -T^/^- 

[0 0 12] trcm^mmmm9 3it. ctucfymmm 

fc:S;oTl^S„ $fc«?*i)fflIgE9 3(i:^ /^-yr'J 9 2 40 
tc^ltfc S0C^-^f95 Ol^aiM^7!)^'A;'J-r § j: 9 fc 
^oT*3t), M>yxU 9 2(D3tm4^ffi^effi-r5J;^fC 

[0 0 I 3] »i;^iili5, eoStRfccktfT'i'F'y/'y h 
>'+7h7 2i:©iri!^tT^^'5>yf-a->y h Uirti^ 

mmi 1 At. ^- ^ 6 i: 7 hiz-V^h 
7 2P5t^tte.n§^2 0i'^-yf-Ml IBi:. ft? 
SiJ^gS 9 3 cD$yiailc J: 0 ^ K ^ 2 O ^/ 7 -y 1 

1 A, 1 I B<D\,^irti^^:^>tyt^^-'<oi^m^m so 
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1 2 tT'<ifi)t^rtl5o ffffi^S I ZtmKD^^yi'm 

m\ \Atx\ \^mmm5 t^-^^nmersmtiiK 
1 ztmzo^-^^yi-mmi i Btx\ ^-^^nme 

[0 0 14] 02{i^v-y^3.:i-y h 1 «^ffi0T% ^ 
1^3it;^2CD^^-yf-*S«l 1 A. 1 1 B{i<:ne)«r 
«^-r5g|5tf*^^^>y^^«l 1 A. 1 1 B(7)IelSct5;D 

1 a«F^j|^ilM5i:4-:;l'b 1 0 UcJ;!?aiKbTl/>So 
[0 0 1 5] mi*3<fct;m2(D^^>y^^1il 1 A. 1 

1 B«^n^n. IHlte't''L,^iiic^cmoT^^t5.nl^M 
Yi2\z. m\m^<^-yv^t^^-)\^z 2 i:)iSRiit^ 

X^%2 l4i^tcf^PgP2 1 l^ffMLrc^^>yf-;?J/^ 
-2*WT«0> -y^-(t-^^-)\^Z2}L'?=7y=}-f»^ 
-2 hti4^;l/F 1 0 2{c<};0i^^bTfe^o -^LTMl 
feJ;tfm2 0^^>y^^1il 1 A. 1 1 B<D^v<y^;<J 
f%- 2 |g|±A^m«^^|p] L. H 0 3 {c J; tl ^ig LT 

[0 0 16] M.^LfcM^^-y^*/^-2i;. M-i^v'y 
yi a(0P^{Ctit-:Jr^«i|6/)^^ttT^So ^r-^f|i 
tttS6<Dn-^?:3-r/P6 nicn^iiWcjgfi!cL^'^«y 
^*/^-2 0$^iiBt@^LTfet), P-^3i';l/6 1 
*5cfei;mK m20y^-y^««l 1 A. 1 1 B*<*- 

6 0Xf— 3fn'i';l/6 2^i:/^'i7>^>y 1 aOF^MIffilcH 

6t^U m2<D^'7y^mmi I A. llBi:*^it?iJ 

icmi'fxh^i,cti)^-h^t>^-rm^^'b'mc:^ipi<r>7.^-- 
x^^mti'^afi^^n^xoicrji-Dxi^^o 

[0 0 17] y7-yf-:^7>'^-2l^{c«^n^nfc7^'f 
;h-r-;l/ 3 2 dJJ: 0 P3Si^^oy ^ -y ^-r f X 3 K U 
>'y«(D^U>yi/-\'7°U-F 3 3*^^ttTfe5o 

[0 0 18] yv<yf-r'i'7.i'3 Hi^Ktc. IQA^yu 
•y h 3 3 Oifi J: t) fe-^-^'h^ V^-7l'->:y*J 

3 1 1 A^ffMbTfe"?. 7^'1'4-^'1'-;^3 2 i::/!^^'^ 
+ yu- h 3 3 i;*^E«-r§ i:^li^?8^-r§ J: ^ (c^S: 
oTV^^&o mi oy^>yf-aii 1 1 AO^^-yf-r^-X 
^^3 Mi^y-fyYi^^yhl 1 iil^iWl^caigLTfe 

m2cD^7-y^«l«l 1 B(D^^>yf-r^xy3 1 
liT'^ h :/-y h v'^ 7 h 7 2 i:|B|f|lltc:Bi^ LTfeSo 

[0 0 19] yUy>'^-/U-h3 3t^'yy^:^^^~ 

V yif4 1 i,ci,t^(Dmmiccnxi)^^ybm<Dk::fsy h 

Uyy4 2. 4 3*WTfe5o ¥^7-7^h7.-f^}y 



5 

^4 1^3J;tfI:f4-*>y hUy^4 2. 4 3{i-9-5j?-h';'^ 

•y h 4 4tC<i;t)^5>>^*A-2©lSg(5 2 1 {Cg^L-T 
feSo ^-f'77^AX^';>^*4 Hi, ^CD^1.)aii^4 1 
1 3 3©^^^i^{cjg^Lfc^33g|5 

3 3 1 ieiig4''L:>iiC7?iPi{c:/b>yi'+yu- 

h 3 3'\cof^^;^j*Htffl-r5<i;9tc^oT*5t), m^i 
7v-r*;'i'-yU3 2 tfUyi/^-fU-hS 3 i:^^^ 
•y^r-i'X^'3 ncJEE«f-&L46Ti/''5o 
[0 0 2 0] 03{i^?V77^Ax:/uy^'4 1 *5j;tf 
e^-v-y hU>^''4 2, 4 3 (02) *"i@^$nrc^5>y 
f-*/^-2©¥®iaT:\ ^?V777AX7'Jy^''4 H± 

^LTSSo mi<75^5-y^ii«l 1 ACD7^yg|54 1 
2i:m2®^5-y^1i^l 1 B(D7^>g|54 1 2 tti, 
't(09c&4 1 3*<^7-yf^*A-2<DJgg|52 KDMa 
a52 1 1 :&li^rA.-eWfSlLrv^?.c ^"'1'77 5A7,:/U 
>'^''4 1 C07^' yg|54 1 2. tf4-^y h U y^"4 2, 4 3 
(i^ 77'^'5}-^1'->'^3 2*5j;a'7°U'y>' + yU'-h 3 3 

•rS)¥?lt^lS4^mfi!ctTV>5„ 1-4*3-5^^777^ 
7.:/';:/^'*4 la. ^cr)7-i'>'gl5 4 1 2cD5tffiSI54 1 3 
fc. |elKtf'DiSIC73l6)tc:/b<yS/-l'7'l/-h3 3©7^|6l 
{C}fE:^*^)!jPX.P.nT7'ryg|54 l 2ti^-fUyi/^'-f\y 
- h 3 3 (Dl3\Z.mtt^t. tfjfi'y h 'J 4 2 . 4 3 
-eti^f n^c015ffi^5:^i:tTyi-;git4 l nc}fl±;^ii: 

fcibf^\<D^^y^mmi I Atm2(D^^y^mmi 

[0 0 2 1] ^tzfUyi/^-yu-h 3 3iai. 
Bfceoou h^^'-r-f >'^"7.:/'J>'^3 4*<5K;l/h l 

0 4{cJ;'?@^LTSS (04) o Uh^i'rfyyx 

7°';yi'"3 4{i^fV77^AX7'';y^*4 1 t^mu 

[0 0 2 2] Wmmi 2{±, 1 
A^^XJfm2(0i'^y^mmi 1 BcD7^>'g|54 1 2<^> 
9ci^^4 1 3(D4JF^{it§lcffl|±g|5fc?.nyhD-;l/'^7 
'Jy^'"! 2 iTbWTfeO, ^©SiSffil 2 1a. 12 

1 hl,i^477yL,7.fVy'^'4 \ <Dy-<y^4 1 2CD 
5feii|gg|54 1 3i:*ff|p]-r5{5iBi:LTfe5o nyhD-;l/ 
-^7'Jy^*i 2 Hi4^-;l/'S7'Jy^'*^(DiiJl±fl!l§lt-e 

so, ^47yvh7.zf^}y'y'4 \<Dy^ym4 i 2cd 

5t«l!l54 1 S^ffELfcItt, ^-r77vAX:/Uy^ 

4 1 i:fg3£!i-r§:3:/hn-;l/i/-v7h 1 2 2 il^ElKII 

[0 0 2 3] 7'>h:/>y hi>-\'7h7 2\z\,tcn^WM 
fS^F^ILT 2 l*^«i;S;{c}ftoT}g^UTfe5o UrtTL 
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7 2 HC « C tlct 0 ■^•^'J^@<Dflllgi5fc 5 3 y h P-;Vi/ 

+ 7h 1 2 2:<)^jfffi-ti-bi6Tfei>o ^f^?L7 2 1 i:ny 
hP-;U'>^7h 1 2 2r^{C(i^|^^7U>'y7 2 2*t 
^ItTSO, ::iyhu-)iy\-7Y\22t7'yVf-j 
h 5/ •\' 7 h 7 2 ©HfEM^M-r 5 J: * o T 1/ ^ 
5, hn-;l/S/-v7b 1 2 2 O-iffifflfcfi, n^h 
P-;l/^7'Jyi'*l 2 \iimm^WiK>m^ri. :^yv 
ti~)Wy^yV 1 2 2©liffi{cJgfigLfv:Sa5 12 2a 
i;, py hP-;l/>'+7M 2 2cD-iffl<fcOIR3i$n5 
10 U y^"g|5*^ 1 2 4 <fc t»fSB^4!)?n§o 

[0 0 2 4] P>'hP-;U>'-\'7 h 1 2 2cOffiJStC(iit 
mmi^Wt^7^^3.au-^ 1 2 3*^Jg«gbTfe5o 
7^^:iX-^ 1 2 3li:E»)S<7)+»--4->t-^T'«^b 
TfeO, pyhP-;l/i/-\'7h 1 2 2%ifii^»)-li:Li65 
*^{C4-:>TV>5o 7^^aX-^? 1 2 3«M?SlJffllS 

■ 9 3 (01) A^p>cD-9— 4-"{i^tcJ;0py KP-;l/>' 
■V7 M 2 2^4'P^^i^B^:IEjS*f4B©3g|ig^c^^i^^iL 
i6§J;•5^c4oTl/^§:, P>'hP-;U->-\'7 h 1 2 2CD 
^fiifc-i^tcay hP-;l"^7U>'y 1 2 l*<m(D^ 

20 v-y^ami 1 mmzim2(D^vy^mm \ \ bpj 

tCgffiL. ^ffibfcfiiJcD^'r777AXy'J>'^'*4 1 © 
7-f ^354 1 2(D5fe4|Sg|54 1 3^ffEU ^-r77vA 
X>^i;>^4 lCD{t^;^(*^|g}'N$n5«feafc*oTV^ 

[0 0 2 5] ±IBi'5>y^a-.y h 1 (r)f^ii;g;iiB^-r 

5o mi-mm^m. 93*^ e.©-9--^€^{c j; 0 7 1^ ^ a 

x-^ 1 2 3A^pybP-;I/i^^7h 1 2 2^4'F^litH 

2co^v«y^a#ll 1 A. 1 1 Bi^mm.mn^yyi:yL 
30 T, i);'3ig®)iiRfe«};t;»);^ijg5, 6 i:7'i7 h:^-y h 

+ 7 h 7 2 t(Dmti<D^£M<D^^mi!^n^o -r^^-^ 

P^^^ilM 5 J; D^fftSii^tcfi, p y h p-;l/i/-^ 
7M 2 2^ffraffiBi:-r5o m2C»i?7<y^«i 
«1 1 A, 11 B(Dl/^-rnfc^V77^A7,7'U>'^'*4 

77vA7.:/'jy^4 l(0#^;/3{cJ;t)^5-y^x^'X 

^^3 1 A^75-Y4-st'-;l/3 2 i:>^U'>yv'-v7'U-h 3 3 

F^*3J:tf^:-^f^«il6 i:7':7 h 7^>y H '>^7 h 7 2 

40 <DW]f]B:Mt>mm.-zri^o 

[0 0 2 6] =tLx^-9wn.mti^'t-'^tLx\m 
t^mt nmm 5 1 ^—^^^mm e t j; 0 n^-r ^ 

h;l/^7*<7'>h:/-y hi/+7h7 2{ce3i$n5o 
Pih;l/^{Ccfe»3ll«;!)nT*5n. /^yxU9 2 (Hi) \c 

m^hti^o *fct-^fg«ii6oMp«)^?!3^*7$n 

ffl^n^l/^ttfcti, ^lfccfcy~^2cD^'-7'yf-a«l 
lA. 1 1 Bi:^:-^|g«a6cOP-:5?6 HiF«?MK 
50 5©lilte%Rrt<b-r5«-r*$i;LTcO*^ffli<o 
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CO 0 2 7] ^—si^nmeic^Ki^nt^i^-^icii.^ 

1 2 2^iE{uB{c^te-ti:L46, hP-^l/'tTU V^" 
1 2 l*^mi©^'7>y^S«l 1 AC0^V777AX7' 
Uy^4 l(D7i'i^g|54 1 2©«gi54 1 S^ff-fo il 

-r-;I/3 2 43J:DVl";/i>'-V/^-h 3 3i:<DJEa*'«)l» 

[0 0 2 8] ^mm. fHi^mm<Dmmmmmic&\^^rm 

mmt^m-^iciiT^^sLji-'^ i 2 SA^ay ha-;l/ 
>'-\'7h 1 2 2^3S^{4S{c^{ii-)±Li6, nyhP-;!/^ 

yL,7.fVyif4 KDy^y^A 1 Z(D9tW^A 1 3* 
Jf-fo c:n(Cj;i3y-l'775AXy;y^'*4 UCti^cD 20 

7V'f*-r-;l/3 2t5J;tf:/l/'yi^+:/U'-h3 3i:<D 

i'77^AX7'Uyy4 Uca. ^©#^;^;^jSm-r-5 
;'jm^fflLJS:l/\ b*^bT^-^5g«^6i:7'>h:^-y 
h 7 h 7 2 P^«®);^({5ji*^^»r2n. 5 

:i-7-r5£:i:{cJ:0mifcJ:tfm2£D^^>yf-«1il 1 

A. 1 1 Bi:t-^fia«l60P-^3^;l/6 1 til^JgS 30 

[0 0 2 9] i:<DJ;9{c*5gWr{i iffl©3>hn-;l/ 

So 

[0 0 3 0] f fc^v>y^X^Uy^*{i^V777i:.X 

a h P -;l/'^7 U > yti 4^-;i/'^7 'J y fi^<r> © 
t{-^;^T. 'k^n^'y -y - -y h (c U U -X^7 U 40 

[0 0 3 1] $fc^l*5J:t>'m2©^'7«y^^m^'9 
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«y^*M-^^j^LT-*|cfbtfc7b^ll 1 ©^'7«yf-«t^ 

0 7 7 f^J^ISliM cfc # t; 5 ^ y y -y h + 
7h{c}iiEL. micO^^>y^«1icD77l'*-r-;U* 
7'>h:/y hv/+7hti:j$MU ^2©^v>yf- 
ti«(D^9>y ^^x-r X^|H|±%^<"-l'77^AX7°'; 
(^F^ngp^^ii-r § ^ 7 -y 7 h T-SM-r i: 
LTt<J;>/\ ^•tT^v-y^>'+7h^«l«oTU'U- 

lx'U-X7*-^tD|H]i)tclSL;TPy hP-;l/^7 
U y i^'^^Buttij-r § J; ^ L T J: v\ 
[0ffi©ffi**lliW] 

m 1 ] *^0^cO>'N'i'7>J ^y F*©^7'yf-ax>y 
[02] *^W«D''N-l'7"'J>y K$©^7'y^3.->y 
[03] ^fgH^tD/Nt-^'J-y K*(D^^'y5^ax>y 
[04] *filW©M-i'7'U<y K*co^7>y^ax>y hco 

[^^coiiH^] 

1 -}'-7>yf-:ix<y h 

1 A. IB ^^-yf-gp 

1 1 A, lie ^^-j^mm 

1 2 }f ffi^S 

12 1 •ayvu~)i-^7')y^ mem 

12 1a. 121b aSffi (ffi) 

122 3>'hP-;l/v'+7h (IftgP) 

123 7;>^aX-^r (j»i^|gi!l#S) 

2 'y^v^fi'^— 

3 1 

4 (Sl^^© 

4 1 ^'<7yyh7.f')y'!f i^'7yi-7.y^)y'^) 

4 2. 4 3 tf:j-^-y h'Jy^^ 

4 4 •^^-jJ^-hU'S-y h 

5 

6 

6 1 p— ^rn-T;!/ 

6 2 7s7—^^^)V 

7 1 ^yT'-y Y'^^•y\• 

7 2 7->h^-y hi>-V7h (t±l:^»$l!l) 

7 2 1 mmi 

C lHl?te4'/L^^ 
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